Life, service and cost of service of farm machinery by Davidson, J. B.
Volume 22
Number 260 Life, service and cost of service of farm
machinery
Article 1
August 2017
Life, service and cost of service of farm machinery
J. B. Davidson
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Bioresource and Agricultural Engineering Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Davidson, J. B. (2017) "Life, service and cost of service of farm machinery," Bulletin: Vol. 22 : No. 260 , Article 1.
Available at: http://lib.dr.iastate.edu/bulletin/vol22/iss260/1
/
'June, 1929 Bulletin No. 260
Life, Service and Cost of Service of 
Farm Machinery
By J. B. D A V ID SO N
AGR ICU LTU R AL E X P E R IM E N T  ST A T IO N  
IO W A  STATE  COLLEGE OP AGRICULTURE  
A N D  M ECH AN IC AR TS
C. F. Curtiss, Director
AGRICULTURAL ENGINEERING SECTION
AM ES, IO W A
1
Davidson: Life, service and cost of service of farm machinery
Published by Iowa State University Digital Repository, 1928
CONTENTS
Summary ........................................ ........................ -..................  259
Introduction .......... ...................... ................ ................ .'...........  259
Sources of Information ......................... .................................  260
Scope of Inquiry ......................................................................... 262
Life of Farm Machines ............................................................. 262
Mortality Characteristics of .the Life of Grain Binders.... 264
Hazards in the Life of Machines........................................... 265
Methods of Calculating Depreciation and Interest Charges .. 265
Interest .......|...... ..... ........... . ............... ......................  269
Cost of Repairs .... ...................... ...............................................  269
Nature of Repairs ...... |............. .............................................  270
Effect of Housing........ ...... ................. .......................................  272
Effect of Farm Shop........ ...................... ..................... 1............  273
Insurance 273
2
Bulletin, Vol. 22 [1928], No. 260, Art. 1
http://lib.dr.iastate.edu/bulletin/vol22/iss260/1
Life, Service and Cost of Service of 
Farm Machinery
B y  J . B . D avidson1
SUMMARY
1. The average life of farm machines on Iowa farms varies 
from 8 years for a spring-tooth harrow to 24 years for the farm 
wagon An average life for all machines is 15.2 years.
2. The life of individual machines varies much from the 
average. The average life of grain binders, for illustration, was 
found to be 16 years, but machines were found which lasted 
only 5 years; while others had a life of 33 years.
3. The average annual service of farm machines in days of 
use is very low, varying from 4 days for the seeder to 80 days 
for the wagon and gasoline engine. The average annual use 
of all farm machines is 16 days.
4. With few exceptions, the life of farm, machines is not 
directly influenced by the number of days used per year.
5. The annual cost of repairs varies from % of one percent 
of first cost for the roller, seeder and spring-tooth harrow, to 
5 percent for one-row cultivators.
6. The average cost of service for one day varies from 8 cents 
for the one-row cultivator to $10.11 for ansilage cutter.
7. The most important factor in reducing the cost of each 
day’s service is a large number of days of use per year.
8. The total annual cost of a farm machine varies from 12 
percent to 21 percent of the first cost.
9. While the housing of farm machinery is desirable, system­
atic repairing has more influence on the life of farm machines.
10. A well-equipped farm shop is a definite aid to systematic 
repair of farm machines.
INTRODUCTION
Farm machinery, which enables power to be substituted, for 
hand labor, and which gives the farm worker control over larger 
units of power, has been, and is now, the outstanding feature of 
the development of American agriculture. Not only has farm 
labor been made less arduous and irksome, but the productive 
output of the farm worker has been greatly increased.
JTh6 author acknowledges valuable assistance from Quincy 0. Ayres, . associate pro* 
fessor of agricultural engineering, Iowa State College, in the preparation of this 
bulletin.
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The introduction of farm machinery, as distinguished from 
hand tools, has come about almost entirely within the last three- 
quarters of the past century; during this time the production of 
agricultural products per farm worker has increased more than 
three-fold. It is in the efficient use of human) labor, resulting in 
increased production per worker, that the American farm work­
ers excel those of other lands. This efficiency is responsible, more 
than any other influence, for the favorable social situation en­
joyed by him when compared with the farm worker in many 
countries. This situation is shown clearly for several states by 
fig. 1, prepared from information from the United States De­
partment of Agriculture.2 Note that the production of crops 
per agricultural worker in the various states bears a direct rela­
tion to the machinery used.
According to the 1920 United States census, 8.25 percent of 
the fixed capital of Iowa farms is invested in farm machinery; 
this represents an average investment of $1,449 per farm. As this 
investment represents a first cost which has been reduced to pro­
vide for depreciation, it would appear that the farm machinery 
on an average Iowa farm represents a first cost of from $2,000
to $3,000. .
This bulletin is not intended to treat of the selection or the use 
of farm machinery. The purchase of farm machinery should be 
made to increase the profit of the owner, and it should be recog­
nized that the conditions under which any machine may be used 
will determine whether or not its purchase will be a good in­
vestment. . .
Owing to the rapid developments and changing situations 
relative to the use of farm machinery, little attention has been 
given to the life and cost of service of farm machines. Studies 
of the cost of producing farm crops have not usually included 
a detailed study of machinery costs. It is perfectly clear even 
to the casual observer that machinery costs vary with crops, 
land and skill in management.
This bulletin reports the results of studies into the Me, or 
durability, of farm machinery, the service rendered during the 
life of the machine in days used annually (or in some other 
more suitable unit), the cost of maintenance by repairs and an 
estimate of the cost of farm machinery service.
SOURCES OF INFORMATION
A number of studies have been made at Iowa State College 
on the life of farm machinery. One of the first of these was 
made by a graduate student, Ralph U. Blasingame, in 1912.
¡ An Appraisal of Power Used in Farms. U. S. Department oi Agriculture, Bui. 1348.
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Fig. 1. The relation between the investment in farm machinery and the value 
of the crops produced per farm worker in the United States and several states. (Bui. 
1348, U. S. Department of Agriculture.)
This preliminary study, conducted by correspondence and per­
sonal interviews with a fairly large number of farmers, was 
the forerunner of two later investigations reported here. In 
1921 and 1922 Evan A. Hardy3, a graduate student at Iowa 
State College, conducted an extensive study into the deprecia­
tion and service of farm machinery. Altho the study was 
carried out carefully and extensively, the cost data were influ 
enced by the extraordinary changes in farm machinery prices 
which had taken place during the previous five years; this made 
the actual depreciation difficult to determine.
The second study was made by H. Lew Wallace4, an instructor 
in agricultural engineering at Iowa State College; in this study, 
emphasis was placed on the complete life history of a limited 
number of farm machines rather than general and incomplete 
information concerning a large number. As far as practicable, 
machines completely worn out— and with known records of serv­
ice—were sought. Most of the data reported were obtained in 
Hardin County, Iowa, where conditions were favorable for secur­
ing the information desired because of the interest of farmers, 
farm bureau officials and the county agent. These data were not 
secured from selected farms but, as far as practicable, every farm 
was included in the localities where the survey was carried out. 
Even with this precaution, however, it is perhaps true that the 
management of the farms studied represented a higher average 
than a general average, owing to the willingness of the better 
farmers to cooperate and their ability to furnish complete and 
accurate data
3Evan A. Hardy, professor of agricultural engineering, University of. Saskat:hewan, 
Canada.
4H. Lew Wallace, engineer in charge of tractor testing, University of Nebraska.
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The assistance of the local implement dealers was enlisted in 
furnishing additional information about farm machines pur­
chased bv the farmers. The information thus secured in regard 
to price, time of purchase and name of the manufacturer was 
of particular value.
It is believed that the more recent data secured, while repre­
senting rather limited localities, principally in Hardin County, 
may he fairly representative of the entire state. Some char­
acteristics of the data, however, can be traced to the type of 
farming prevailing in the localities included in the survey. Most 
farmers, it was found, had a fairly definite knowledge of the 
life history of the machines on their farms and it is believed that 
the data secured are, in general, reliable. In a few instances 
farmers were interviewed who had kept detailed records of their 
machines.
The data secured by Wallace were found to check in a general 
way the results of the earlier survey by Hardy; in fact, to a 
greater extent than expected. For this reason the tabulated 
results from both surveys are reported herwith.
SCOPE OF INQUIRY
In both of the surveys reported in this bulletin an attempt was 
made to determine the influence of the various factors affecting 
the/ life of farm machines. The service in days and acreage was 
determined, and the influence of housing and care was studied. 
As will be reported later, the influence of some of these factors 
is indeterminate.
LIFE OF FARM MACHINES
In table I is summarized the life of farm machines as revealed 
by the surveys. The estimated life of the various farm machines 
was obtained by adding to the age'of the machine at the time 
of the survey, the owner’s estimate of its probable life. In a 
separate column is placed the age of machines completely worn 
out as revealed by the Wallace survey. In the last column may 
be found an arbitrary average age based upon the average life 
as obtained from the survey, and pertinent information revealed 
in the original reports. It is clear that the average life of 
machines actually worn out is too low for a general average, as 
a large proportion of machines improperly handled or incorrect­
ly designed and manufactured was included. This was indicated 
definitely by the number of makes or models of machines included 
which are now not manufactured. In general farm machines, to 
the/ knowledge of the author, are better developed at the present 
time before they are placed on the market. In another sense the 
estimates are too high, for such estimates are obviously influenced 
by the long life of certain known machines.
6
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TABLE I. LIFE OF FARM MACHINES, AS DETERMINED BY SURVEYS 
-------------- : l Hardy survey I Wallace survey 1
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20. 
21 . 
22 .
23.
24.
25.
26.
27.
28.
29.
30.
31.
Automobile ........................
Buggy ***?«-........................
Corn Binder tw— -....
Corn Planter ......................
Corn Sheller ......................
Cultivator—
One Row Walk ...........
Cultivator—
One Row Ride* .........
Cultivator—
Two-Row ........................
Engine— Gasoline
Stationary ......................
Ensilage Cutter ...............
Feed Grinder .....................
Grain Binder ....................3
Grain Drill — .. . . . . . . ......
Harrow, Disk .......f —-
”  Smoothing ..........
”  Spring Tooth —
Hay Loader ........................
Hay Rake, Dump ............
” ”  Side Delivery
Manure Spreader ......... .
Mower .......................... -—
Plow, Walking .................
”  Sulky .........  I 90
11 Gang ...................
”  Tractor ............
Roller ........... .................
Seeder, End Gate .......
Broadcast** — 
Threshing Machine —
Tractor ____,— -
Wagon .......... ................
H
<8 ® a *
132 8.9 ......  1 ........  ' ...... I ........  1... ....
71 16.7 5 8.6 19 14.8 14
144 16.1 38 12.36 53 18.6 1518
102 16.5 15 11.53 15
156 17.0 35 14.31 101 16.6 15
13 16. 15
82 13 3 15 16.2 15
12 8 10
88 16.3 6 17.6 15
129 18.1 31 15.00 50 19.5 16
20 9 18
143 1 7 . 1 38 12.60 70 17.5 15
146 23. 9 18.11 34 21.5 20^
1 2 8 8 8
91 18.8 15 11.3 47 27.9 20
113 23.3 6 19.0 17 22.2 20
36 22.7 24 18.9 16
136 18.1 33 10.8 54 14.3 14
141 18.1 40 12.9 59 16.9 15
116 27.6 Combined next 9 14.4 14
two columns
17.9 19 15.26 28 19.6 16
104 17.9 5 12.20 29 19.1 15
48 9 3 9
15- 18. 16
11 12.63 1 21 20.6 16
1 02 28.8 16
28 16.1 Comb ned with 8 14.4 15
57 8.0 mach. in use 14 10.1 8
183 24.6 12 21.91 63 26.2 24
*One and two-row cultivators classified as riding cultivators. 
**A11 broadcast seeders grouped together.
The most striking revelation of the study of the life of farm 
machines is the wide variation without apparent cause. Grain 
binders, for instance, have a life from 5 to 33 years. In the case 
of the machine which lasted only five years, an accident was the 
principal factor, altho there were many grain binders with a 
service life of only seven to eight years. The survey revealed 
that the life of most farm machines is almost entirely unrelated 
to the amount of work performed each year. This leads to the 
conclusion that few farm machines are actually worn out.
The life in years times the annual service in days reveals how 
limited is the total service of many farm machines. In the case 
of the grain binder the estimated normal life is given as 16 
years with an annual use o f 6 days or a total of 96 days. This, 
compared with the life of machines in factories operated every 
day for many years, forms an interesting contrast.
7
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The Mortality Characteristics of the Life of Grain Binders
Owing to the wide variation in the life of farm machines and 
the similarity to the tenure of human life, it is possible to present 
in graphic form, similar to the mortality curves used in con­
nection with life insurance, the characteristics of the life of
pect'ancy of survivors.
8
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any machine as revealed by the data collected. Figure 2 indi­
cates for a group of grain binders the mortality curve or the 
percentage of survivors at a given age, and the life expectancy 
or probable life of the survivors for any age shown on the mor­
tality curve. This diagram indicates in a general way what may 
be expected for the life of any machine.
Figure 2 is based on data collected for 31 worn-out grain 
binders whose complete history was available.
Hazards in the Life of Machines
In many instances the short life of farm machines, as revealed 
by the surveys, was due to accident. In the diagram of mortality 
(fig. 2) the machine reported out of service at the end of five 
years was wrecked in a runaway accident. Windstorms destroyed 
machines in other instances, while fire is a common hazard.
Table II lists the average daily use or service of the principal 
farm machines in days. Some difference is to be noted in the 
results from the two surveys due to the variation in the types 
of farming practiced in the different localities. A  consolidated 
normal average of the results of the two surveys is shown, in 
the determination of which careful consideration was given to 
the individual reports.
METHODS OF CALCULATING DEPRECIATION AND 
INTEREST CHARGES
As soon as a farm machine is purchased and put into service, 
there is a continued reduction in value thruout its life until its 
value becomes that of junk. Several general methods of calcu­
lating the rate of depreciation of operating equipment, such as 
farm machinery, receive considerable recognition by economists. 
One of these methods, often referred to as the straight line 
method, provides for a uniform reduction in value at the end 
of each year until the machine is discarded. This method is 
perhaps the simplest and often meets the requirements of an 
estimate of annual depreciation. In using this method the 
annual depreciation is obtained by dividing the first cost by 
the estimated life in years of the machine or equipment. Thus 
a new machine costing $100 and having an estimated life of 10 
years would be depreciated $10 a year. One difficulty with this 
method lies in the computation of interest charges on investments 
which are large in the beginning and decrease to a small item 
at the end of the life period, thus obviously distorting the annual 
cost.
Another method of estimating depreciation is on the basis of 
actual resale value. Sales of second-hand equipment indicate
9
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TABLE II. ANNUAL SERVICE IN DAYS AND ANNUAL COST OF REPAIRS 
IN DOLLARS AND PERCENTAGE OF FIRST COST
Annual Service Annual Repairs
Hardy
Survey
Wallace
Survey 1
Hardy
Survey
1 Wallace 
1 Survey
N
o.
M
ac
hi
ne
s
D
ay
s 
U
se
d
N
o.
M
ac
hi
ne
s
D
ay
s 
U
se
d
Co
ns
ol
id
at
ed
 
A
ve
r. 
D
ay
s 
U
se
d D
ol
la
rs
Pe
t. 
Fi
rs
t 
Co
st
D
ol
la
rs
Pe
t. 
Fi
rs
t 
Co
st
1. 132 126.3 37.25 3.7
2. 81 30.0 1.15 1.3
3. Corn Binder 71 [ 6.4 1 24 5.2 6 1.20 0.9 1.27 .84. Corn
Planter 144 5.9 91 5.4 6 .31 0.6 .48 .9
5. Corn
Sheller 57 11.7 12 .37 0.7
6. Cultivator
One-row
Walk 63 16.3 15 17.6 17 .75 3.0 1.46 7.5
7. Cultivator
One-row
Ride 156 21.1 136 17.2 20 .96 2.5 1.56 5.1
8. Cultivator
Two-Row 13 16.75 16 2.27 3.2
9. Engine—
Gasoline
Stationary 82 110.7 15 67.53 80 106.0 0.9 .67 .5
10. Ensilage
Cutter 35 6.6 7 3.86 1.4
11. Feed
Grinder 68 16.9 6 675.0* 18 .63 1.5 .57 1.3
12. Grain
Binder 129 7.3 81 4.8 6 1.44 0.9 .87 .5
13. Grain
Drill 45 6.2 6 0.32 0.36
14. Harrow,
Disk 143 13.0 108 12.3 13 0.60 1.2 1.97 2.0
15. Smoothing 146 14.4 43 8.0 11 0.34 1.4
16. Spring-
Tooth 8 9.6 10 0.73 1.4
17. Hay Loader 91 7.8 57 7.0 8 0.62 .9 .55 .74
18. Hay Rake,
Dump 113 4.7 17 7.4 6 0.48 1.4 .19 .819. Side De-
livery 36 4.0 24 7.9 64 .55 .1
20. Manure
Spreader 136 30.0 87 18.0 25 1.30 1.0 1.46 1.221. Mower 141 6.7 99 5.64 6 1.09 2.0 1.43 2.722. Plow,
Walking 116 4.5 a 11.2 6 0.29 2.0 1.19 7.423. Sulky 90 12.6 47 15.23 14 0.55 1.1 ' 2.12 6.024. Gang 104 16.7 34 15.8 16 0.98 1.4 2.62 3.525. ‘ Tractor 32 16.6 16 2.94 1.626. Roller 15 6.7 7
27. Seeder
End Gate 102 4.1 32 '2 .8 4 .08 .528. Broadcast 4
29. Threshing
Machine 28 16.1 8 28.8f 16 10.70 1.0 27.40 2.430. Tractor 57 36.31 141 34.7 35 20.60 2.0 9.73 1.031. Wagon 1831 55.0 7 51100.6 80 2.20 2.4 .56 .7 1
1.0
1.0
1.0
5.0
5.0.
3.0
1.0
1.5
1.5
1.0. . 
.5
2.0
1.5
.5
1.0
1.0
1.0
1.5
2.5
4.0
4.0
3.0
3.0 
.5
.5
.5
2.0
2.0 2.Q
*1000 Bushels. 
fl000  Bushels.
I C
on
so
lid
at
ed
 
A
ve
r. 
Pe
t. 
of
 
Fi
rs
t 
Co
st
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fairly well the price at which any used machine in common use 
may be expected to sell for under forced sale. This method is 
commonly applied in estimating the value of used automobiles. 
The method of estimating depreciation of the basis of resale 
value clearly distorts the annual charges for machines expected 
to serve a normal life because the resale value declines very 
rapidly during the early years of the life of the machine. When 
combined with an annual interest charge the cost of a n n ual 
service will vary widely thruout the life of the machine, making 
the costs so estimated unreasonable at certain periods.
The method of estimating annual depreciation used in this 
bulletin is the present worth (compound interest) method by 
which an annual depreciation charge is made each year. The 
charge increases with age during the life of the equipment. If 
allowed to accumulate at compound interest, together with the 
salvage value of the machine, this charge is sufficient to replace 
the equipment at the end of its service life. The value of a 
p*ece of equipment or a machine may be estimated by multiplying 
the first cost by the condition percentage which can be obtained 
for any equipment or machine by the following formula:
n  -f- r )n _ i
Condition percentage =  100 — 100 — -——— ---------- - where
(1 +  r )1 — 1
r =  rate of interest 
1 =  probable life in years 
n =  present age in year.
It is more convenient, however, in estimating present worth 
by this method to use a table previously prepared giving the 
condition percentage for an accepted interest rate. The first 
cost of the equipment multiplied by the condition percentage will 
give present worth.
Table III from Bulletin 70 of the Iowa Engineering Experi­
ment Station, gives the condition percentage for a probable life 
of from 1 to 30 years with a 7 percent interest rate.
-A.n important factor in the depreciation of rapidly developing 
equipment, like farm machinery, is that of obsolescence, or be­
coming out of date. -A. machine lacking much of being worn out 
may become valueless because it*would be more profitable to dis­
card it and purchase another; this practice will promote economy 
of labor, power, or better service. It is] believed, with the values 
for the life of machines obtained by estimate, the influence of 
obsolescence would not be fully accounted for, but would be 
m the case of worn or discarded machines.
11
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TABLE III. CONDITION PERCENTAGE TABLE.
(Prom Bulletin 70, Iowa Engineering Experiment Station.)
7 Percent Interest Rate 
Present Worth arid Sinkirig Fund Methods 
1— 10 Years Probable Life 
Condition Percentage
Age | I Age
Yrs 1 2 3 4 . 5 6 7 8 9 10 Yrs
0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 0
1 0.00 51,69 68.89 77.48 82.61 86.02 88.44 90.25 91.65 92.76 1
2 . 0.00 35.61 53.38 64.00 71.06 76.08 79.82 82.72 85.02 2
3 0.00 27.59 44.10 55.06 62.85 68.67 73.16 76.73 3
4 0.00 22.79 37.93 48.70 56.72 62.93 67.86 4
5 0.00 19.61 33.55 43.95 51.99 58.38 5
: 6 0.00 17.34 30.28 40.28 48.23 6
7 0.00 15.65 27.75 37.36 7
8 0.00 14.34 25.74 8
9 0.00 13.31 9
10 0.00 10
11— 20 Years Probable Life
Age 11 12 13 14 15 16 17 18 19 20 Age
0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 0
1 93.66 94.41 95.03 95.57 96.02 96.41 96.76 97.06 97.32 97.56 1
2 86.89 88.43 89.72 90.82 91.76 92.58 93.29 93.91 94.46 94.95 2
3 79.63 82.03 84.04 85.74 87.21 88.47 89.58 90.54 91.40 92.16 3
4 71.87 75.18 77.96 80.31 82.33 84.08 85.60 86.94 88.12 89.17 4
5 63.57 67.85 71.45 74.50 77.12 79.38 81.35 83.09 84.62 85.97 5
6 54.68 60.01 64.48 68.28 71.53 74.35 76.81 78.96 80.86 82.55 6
7 45.17 51.62 57.03 61.62 65.56 68.97 71.94 74.55 76.85 78.89 7 ■
8 35.00 42.65 49.06 54.50 59.17 63.21 66.73 69.82 72.55 74.97 8
9 24.11 33.04 40.53 46.88 52.33 57.05 61.16 64.77 67.96 70.78 9
10 12.46 22.76 31.40 38.73 45.02 50.46 55.20 59.36 63.04 66.30 10
11 0.00 11.77 21.63 30.01 37.19 43.40 48.82 53.58 57.77 61.50 11
12 0.00 11.18 20.67 28.81 35.86 42.00 47.39 52.14 56.36 12
13 0.00 10.69 19.85 27.7«! 34.69 40.76 46.12 50.87 13
14 0.00 10.26 19.14 26.88 33.67 39.67 44.99 14
15 0.00 9.89 18.52 26.09 32.77 38.70 15
16 0.00 9.57 17.97 25.39 31.97 16
17 0.00 9.29 17.49 24.77 17
18 0.00 9.04 17.07 18
19 0.00 8.82 19
20 - \ 0.00 20
21— 30 Years Probable Life
Age 21 22 23 24 25 26 27 28 29 30 Age
0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 0
1 97.77 97.96 98.13 98.28 98.42 98.54 98.66 98.76 98.86 98.94 1
2 95.39 95.78 96.13 96.44 96.73 96.99 97.22 97.43 97.63 97.81 2
3 92.83 93.44 93.98 94.47 94.92 95.32 95.68 96.02 96.32 96.60 3
4 90.10 90.94 91.69 92.37 92.98 93.53 94.04 94.50 94.92 95.30 4
5 : 87.18 88.27 89.24 90.12 90.91 91.63 92.28 92.87 93.42 93.91 5
6 84.06 85.40 86.61 87.70 88.69 89.58 90.40 91.14 91.81 92.43 6
7 80.71 82.34 83.80 85.12 86.32 87.40 88.38 89;28 90.09 90.84 7
8 77.13 79.06 80.80 82.36 83.78 85.06 86.23 87.29 88.25 89.14 8
9 73.30 75.56 77.58 79.41 81.06 82.56 83.92 85.16 86.29 87.32 9
10 69.20 71.81 74.14 76.25 78.16 79.88 81.45 82.88 84.18 85.37 10
11 64.82 67.79 70.46 72.87 75.05 77.02 78.81 80.44 81.93 83.29 11
12 60.13 63.50 66.52 69.25 71.72 73.95 75.98 77.83 79.52 81.06 12
13 55.11 58.90 62.31 65.38 68.16 70.67 72.96 75.04 76.94 78.68 13
14 49.74 53.98 57.80 61.24 64.35 67.16 69.72 72.06 74.18 76.13 14
15 43.99 48.72 52.97 56.81 60.27 63.41 66.26 68.86 71.23 73.40 15
12
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Age 21 22 23 24 25 26 27 28 29 30 Age
16 37.84 43.09 47.81 52.06 55.91 59.39 62.56 65.44 68.07 70.48 16
17 31.26 37.07 42.29 46.99 51.24 55.09 58.59 61.78 64.69 67.35 17
18 24.22 30.62 36.37 41.56 46.25 50.49 54.35 57.87 61.08 64.01 18
19 16.69 23.73 30.05 35.75 40.90 45.57 49.82 53.68 57.21 60.43 19
20 8.63 16.35 23.28 29.53 35.18 40.31 44.96 49.20 53.07 56.60 20
21 0.00 8.45 16.04 22.88 29.07 34.67 ,39.77 44.40 48.64 52.50 21
22 0.00 8.29 15.76 22.52 28.64 34.21 39;27 43.90 48.12 22
23 0.00 8.15 15.51 22.19 28.26 33.78 38.82 43.43 23
24 0.00 8.02 15.29 21.89 27.91 33.40 38.41 24'
25 0.00 7.90 15.08 21.62 27.59 33.04 25
26 0.00 7.80 14.90 21.37 27.30 26
27 0.00 7.70 14.73 21.15 27
28 0.00 7.61 14.57 28
29 0.00 7.53 29
30 0.00 30-
Interest
Interest in the estimate of depreciation costs in this bulletin is 
calculated at 7 percent. It is recognized that interest on the 
investment should be added to depreciation together with the 
overhead items of annual cost to determine the total annual cost 
In the “ present worth”  or “ compound interest method”  of 
calculating depreciation, the value of depreciation when added 
to the annual interest charge is a constant. Thus if a machine 
is worth $100 and has a probable life of 10 years, the value at 
the end of the first year will be (see table III) $92.76 and the 
depreciation will be the difference between this amount and $100, 
or $7.24. This depreciation, when added to $7.00, the interest 
on $100 for the year, will give $14.24, the sum of the two items 
of depreciation and interest. Note that the sum of these two 
items remains a constant thruout the life of the machine; thus 
the depreciation during the seventh year is $11.62 while the 
interest on $37.36, the value of the machine at the seventh year, 
is $2.62, making a total of $14.24 as before.
COST OF REPAIRS
In both surveys reported here, the total cost of repairs was 
studied. This item, when averaged and divided by the years of 
service, gave the average annual cost of repairs. In order to 
use this information when estimating the present cost of repairs 
of machines having a much higher first cost than those studied, 
the cost of repairs was reduced to the basis of a percentage of 
first cost. Note that the cost of repairs for farm machines varies 
greatly, and it should be remembered in considering the data 
that the cost of repairs was reported in some instances much 
higher and, in others, much lower than the average given.
Certain machines, having rapidly wearing parts which require 
either frequent sharpening or replacement, such as mowers, cul­
tivators, and plows, require an expenditure for repairs tha,t 
increases with the length of service.
13
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Fig. 3. The storage of farm machinery under trees is a situation which fre­
quently causes criticism.
In an effort to prepare a working basis for estimating the cost 
of repairs, the percentages of first cost representing repairs in the 
two surveys were consolidated into an average normal percent­
age in' which the character of the data was carefully considered. 
In a few instances it seemed advisable not to take the weighted 
average of the results of the two surveys, but in every case the 
repair cost indicated lies between the costs revealed by the 
surveys.
Owing to the improvement in the design and construction óf 
machines, the cost of repairs is without doubt less now than at 
the time of the survey. Outstanding'1 advances have been made 
during the past 20 years in the improvement of materials used 
in the manufacture of farm machines. The materials are not 
only stronger, but are moré reliable. There has been a general 
substitution of wrought steel parts for cast iron. Modern farm 
machines are so designed that all wearing parts are either adjust­
able or replaceable.
Nature of Repairs
; The Wallace survey included an investigation of the kind of 
repairs needed for various machines. It would be impracticable 
to report in full the nature of all of the repairs required, but 
the following notes will indicate the more common repairs needed 
to maintain farm machines.
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Grain Binders— Of 126 grain binders in use for an average 
period of 12.5 years, 20.1 percent required new canvasses and
10.3 percent new sickles. Other repairs were miscellaneous and 
of minor character.
Disk Harrows— One hundred thirty-one disk harrows having 
an average age of 10.6 years were reviewed. It was found that
15.3 precent required new bearings. The disk harrows were 
sharpened on an average of once in 3.36 years, $4 being a common 
charge for sharpening.
Corn Planters— One hundred forty-seven corn planters, which 
had been in use 9.57 years, had required new wire for 32 percent 
of the machines and new trip forks for 17 percent. It was 
revealed that the oiling of the wire when placed in storage was 
an important factor in prolonging its life.
Cultivators— The most expensive item in maintaining culti­
vators is replacement of the shovels. Of 226 cultivators, it was 
found that shovels were sharpened, on an average, every 2.2 
years. New tongues were required for 13.7 percent of the cul­
tivators
Sulky and Gang Plows-—Of 70 plows having an average age 
of 10 years, it was found that the share was sharpened on an 
average of once in 2 years and that new shares were provided 
every 3.6 years.
Mowers—Of 19 mowers having an average age of 10.3 years, 
65 percent had new sickles and 32 percent had had the sickles 
refilled; 14.3 percent of the machines had had new tongues. It 
was found that the average life of a sickle was 3.57 years.
Fig. 4. A convenient building for housing farm machinery.
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Wagons— In the record of 122 wagons having an avegare age 
of 13.9 years, 49 percent had had the tires reset, 18 percent had 
required new wheels, 14.7 percent had required new boxes.
Machines with tongues—A replacement of the tongues was a 
common repair of many farm machines. Five percent of the 
grain binders, 13.7 percent of the cultivators, 14 percent of the 
mowers, 18.8 percent of the wagons and 12.6 percent of the 
manure spreaders had required new tongues during their life.
EFFECT OF HOUSING
In both the Hardy and Wallace surveys an attempt was made 
to determine the influence of housing upon the life and cost of 
repairs for farm machines. There seems to be a general impres­
sion that the cost of farm machinery service is too high owing 
to the neglect of farmers in not properly housing the machines. 
The survey did not reveal any considerable shortening of life 
due to the failure to house machinery. In both the Hardy and 
Wallace surveys the results are in favor of housing machines, 
but the contrast is not particularly striking. In some instances 
machines made almost entirely of metal, and not housed, seemed 
to last as long as those which were housed. On the other hand, 
some machines with many small parts, or with parts of wood’ 
cloth, or leather should be given shelter. This is particularly 
true of grain binders. It was found in the Wallace survey that 
the cost of repairs for 32 housed binders was 1.38 cents an acre, 
while, for 13 machines not housed, the cost of repairs was 2.63 
cents per acre. This observation was the most favorable to hous­
ing of any recorded and can be attributed to the character of 
the machine which has many small delicate parts and parts of 
cloth and wood.
It is common practice in Iowa to * provide shelter for farm 
machines. The average machine shed has slightly over 1,500 
square feet of floor area, and costs $339. To provide storage for 
farm machines at the present time would involve structures 
costing from 15 to 25 percent of the cost o$ the machines. If 
20 percent of the first cost of a farm machine is invested in a 
building which will last 25 years, about 1.7 percent will be added 
to the annual cost of a machine with the interest charges cal­
culated at 7 percent.
Altho the economic advantages of housing some machines are 
not great, there are other reasons for providing a dry, clean 
place for the storage of all machines. Housed machines are 
always of better appearance than weather-beaten, rust-covered 
machines. The care and attention given thru careful housing 
indicates a high standard of management and it is believed that 
there are savings in time and gains in efficiency not easily ac­
counted for in a survey.
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In some instances it was found that farmers sprayed their 
machines with oil to protect them from the weather, in preference 
to housing. With certain machines, this practice may he more 
economical than housing. The machines are placed on blocks 
and thoroly sprayed with machine oil, or used crank-case oil 
in some instances. Altho somewhat detrimental to appearance, 
machines made entirely of steel appear to he thoroly protected 
by the oil.
A  durable paint, when needed, will not only add greatly to 
the appearance of the machine but will also add definitely to 
its life. Parts of wood most need the protection afforded by 
paint. Linseed oil has been applied to farm machinery with 
marked results in protecting it and improving its appearance.
EFFECT OF FARM SHOP
In a few instances where a well-equipped farm shop was pror 
vided, the equipment seemed to he in a high state of repair and 
the life of the machines was estimated much beyond the average. 
While a general study shows that farm shops do not necessarily 
reduce depreciation and cost of repair, nqyertheless, one of the 
best ways to reduce machinery cost is by systematic and efficient 
repair. The most important feature of repairing farm ma­
chinery is to carry out the work systematically and before the 
machine is needed. The plan of tagging every machine with a 
record of the condition of the machine and the repairs needed 
is splendid and represents a superior type of management. This 
could best be done at the end of the working season when the 
condition of the machines is fresh in the mind of the operator. 
It would then he possible to make the necessary repairs during a 
period of the year when work is less pressing and to have every 
machine in good condition for the next working season.
INSURANCE
Insurance is an item of cost which should he included in an esti­
mate of the total annual cost. The usual rate of insurance for ma­
chinery in Iowa is 3 percent of the value, insured for a 5 year 
term, or 6/10 of one percent for a year. Since there is a decline in 
value as the machine is used, the insurance should be estimated 
on an average investment which is slightly larger than one-half 
of the first cost, or 3/10 of one percent on the original in­
vestment.
In order to estimate the cost of service of modern farm 
machines, it is necessary to have the present-day costs of such 
machines, to which the percentage values for depreciation, inter­
est, housing, insurance and repairs may he applied. The prices 
in table IV are intended to serve only as a basis of estimate.
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They represent the retail sale price of machines sold to Iowa 
farmers in 1928.
Table V  gives an estimate of the cost of service for the various 
farm machines per day of use. In preparing this table the 
normal first costs of machines were used from table IV * the 
normal life in years for each machine was obtained from table 
I ;  the depreciation and interest costs were computed with the 
aid of table I I I ; the cost of repairs was computed from the per­
centages given in table II and the cost of housing and insurance 
added to determine the total annual costs. The total annual 
costs divided by the average annual use in days, as indicated in 
table II, gives the estimated average cost of service per day.
TA B L E  IV . A VE R A G E  R E T A IL  PRICES FA R M  M AC H IN E S 1929
It should be noted that the price of any machine will vary with equipment 
size, type, quality, freight, etc. This list is intended to be representative 
only and has been obtained by averaging lists furnished by several retail 
dealers and has been prepared for the purpose of estimating cost of service 
per hour.
1. Corn binder with tongue truck and bundle carrier ....... \.............  $230.00
2. Corn picker, one-row without, engine or power attachment ........  400.00
3. Corn planter, two-row with check rower ...........................................  80.00
4. Corn sheller (1 hole hand) ..................................................... 15.00
5. Corn sheller (2 hole spring sheller mounted on wheels) ... 215 00
6. Cultivator (one-horse, five-tooth ................................................................  g’.OO
.7 . Cultivator (one-row riding— 6 shovel) ................................................  56.00
8. Cultivator (two-row, 12 shovel) ...................................................; 115.00
9. Ensilage cutter— 16 inch with blower .............................................  400.00
10. Feed grinder, 6 inch plate grinder, ear corn and grain ................ 37.00
11. Gasoline engine— 2 H. P. on skids .................     60.00
12. Grain binder, 8 foot, with tongue truck and bundle carrier ........  240.00
13. Grain drill— 14 furrow openers, 7 inch  ............................. :.............. 175.00
14. Harrow, disk^--8 foot double 16 inch disks ....... r...........................  65.00
35. Harrow, drag or peg tooth, 18 foot ....................... *...........................  4o!oO
16. Harrow, spring-tooth— 31 foot ................................................................  50.00
17. Hay loader— -8 foot, cylinder type with truck ....;........ '.....................  140.00
3 8. Hay rake, dump^-10 foot ..............................................      50.00
19. Hay rake, side delivery— 10 foot cylinder .........................................  110.00
20. Hay rake, sweep, power lift— 11 foot ..................................................... 65.00
21. Hay stacker (swinging) ..............................................................................  120.00
22. Manure spreader— 70 bushels— low down ...........................................  160.00
23. Mower— 5 foot ..................'.........; ...... _...................... J............................... . 80.00
24. Plow-^walking plow 14 inch ....................        28.50
25. Plow— sulky 16 inch horse— high lift ..................    85,50
26. Plow— gang 2-14 inch horse .............    123.00
27. Plow— tractor 2 bottom 14 inch ...................................................   110.00
28. Plow— tractor 3 bottom 14 inch .....    150.00
£9. Roller, corrugated— 10 foot double ...... .....:............................................ 125.00
30. Seeder, broadcast— 11 foot .........   57.00
31. Seeder, end-gate .....................................................................................   30.00
32. Threshing machine— 22-36 inch with self feeder and blower ........  885.00
33. Tractor— 10-12 with equipment ~......................       850.00
34. Wagon— 3 inch 4500 lbs. with grain b o x .............................................. 132.00
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TABLE V. TOTAL COST OF SERVICE, DEPRECIATION, INTEREST AND REPAIRS, 
ANNUAL COST AND COST PER DAY OF USE
Machine
(See description 
table IV)
B
as
ic
 o
r 
av
er
­
ag
e 
re
ta
il 
pr
ic
e 
do
lla
rs
A
v.
 
lif
e 
in
 
ye
ar
s
Annual de­
preciation 
and 7 per­
cent inter­
est
Annual 
cost of re­
pairs
Annual 
cost of 
housing 
and in­
surance
Total an- 
nmal cost
£ 5 cS
tí ^
i¡*
>  ft Co
st
 o
f 
se
rv
ic
e 
pe
r 
da
y—
$
Pet. I Pet. $ Pet f Pet. $
Corn Binder ...... 230 14 11.43 26.22 1 2.30 2 4.60 14.4 33.19 6 5.53
Corn Picker ........ 400 10 14.2 56.96 1 • 4.00 2 8.00 17.2 68.96 15 4.60
Corn Planter ......
Corn Sheller
80
•“
11.0 8.78 1 0.80 2 1.60 13.98 11.18 6 1.86
1-hole ...............
Corn Sheller,
13.50
1
9.9 1.35 1 0.14 2 0.27 12.9 1.64 12 0.14
2-hole ...............
Cultivator,
215 18 9.9 21.37 1 2.15 2 4.30112.9 27.82 12 2.32
1-horse ............ 9 15 11.0 .99 5 0.45 2 0.18 18.0 1.62 17 0.10
1-row .............. 56 15 11.0 6.15 5 2.80 2 1.12 18.0 10.07 20 0.50
2-row .............. 115 15 11.0 12.63 3 3.45 2 2.30 16.0 18.38 16 1.15
Ensilage Cutter 350 10 14.2 49.70 1.5 5.25 2 7.00 17.5 61.05 7 8.72
Feed Grinder .... 37 15 11.0 4.06 1.5 0.56 2 0.74 14.5 5.36 18 0.30
Gas Engine 2-hp 60 15 11.0 6.59 1 0.60 2 1.20 14.0 8.39 80 0.15
Grain Binder .... 240 16 10.6 25.42 1 2.40 2 4.80 13.6 32.62 6 5.44
Grain Drill ........
Harrow,
175 18 9.9 17.40 .5 0.88 2 3.50 12.4 21.78 6 3.63
Disk ................. 65 15 11.0 7.14 2 1.30 2 1.30 15.0 9.74 13 0.75
Smoothing ...... 40 20 9.4 3.78 1.5 0.60 2 0.80 12.9 5.18 11 0.47
Spring Tooth 50 8 16.8 8.38 .5 0.25 2 1.00 19.3 9.63 10 i 0.96
Hay Loader ......
Hay Rake
135 20 9.4 12.59 1 1.35 2 »2.70 12.4 16.74 8 2.09
Dump ............ 50 20 9.4 4.72 1 0.50 2 1.00 12.4 6.22 6 1.04
Side Delivery 110 16 10.6 11.65 1 1.10 2 2.20 13.6 14.95 6 2.48
Sweep .............
Hay Stacker,
65
- !
14 11.4 7.43 1 0.65 2 1.30 14.4 9.38 6 1.56
Swinging ........ 120 14 11.4 13.72 1 1.20 2 2.40 14.4 17.32 6 2.90
Manure Spreader 160 . 14 11.4 18.29 1.5 2.40 2 3.20 14.9 23.89 25 0.96Mower .................
Plow,
80
i > \
11.0 8.78 2.5 2.00 2 1.60 15.5 12.38 6 2.06
Walking 14" 28.50 14 11.4 3.26 4 1.14 2 0.57 17.4 4.97 6 0.83
Sulky .............. 85.50 16 10.6 9.05 4 3.42 2 1.71 16.6 14.18 14 1.01
Gang 24" ...... 123 15 11.0 13.51 3 3.69 2 2.46 16.0 19.66 16 1.23
Tractor 2 . . . . . . 110 9 15.4 16.89 3 3.30 2 2.20 20.4 22.39 16 1.40
Tractor 3 ...... 150 9 15.4 23.03 3 4.50 2 3.00 23.4 30.53 16 1.91
Roller .................
Seeder
125 16 10.6 13.24 0.5 0.63 2 2.50 13.1 16.37 7 2.34
Broadcast ...... 57 16 10.6 6.04 0.5 0.29 2 1.14 13.1 7.47 4 1.87
End-gate ........
Threshing
30 16 10.6 3.18 0.5 0.15 2 0.60 13.1 3.93 4 0.98
Machine .......... 885 15 11.0 97.17 2 17.70 2 17.70 15.0 132.57 16 8.29
Tractor, 10-20 .... 850 8 16.8 152.38 2 17.00 2 17.00 20.8 186.38 35 5.32
Wagon ................. 132.5 24 9.4 12.51 2 2.65 2 2.651 13.4 17.81 80 0.22
The total annual cost of service is given as a percentage of the 
first cost; this percentage may be applied to any first cost. In 
ease the days of service vary from the normal average for a 
particular instance, a new cost per day may be obtained by divid­
ing the total annual cost by the ^ actual days of service*
So far as the surveys reported are concerned, the most im­
portant factor in determining the cost of machinery service per 
day is the number of days of service per year. Thus, a corn 
picker when operated under normal conditions costs less per day 
of service than the average corn binder, altho costing much 
more and having a shorter life, because the corn picker is used 
15 days per year and the corn binder only six.
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